Nebulised/aerosolised drugs in anaesthesiology,
critical care and pain practice—benefit with a
professional hazard!
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Quick response code

The wuse of nebulised/aerosolised/inhaled drug
administration in medical practice is well known for
its beneficial effects. Respiratory disease management
remains one of the most common uses of this
modality. Various drug delivery systems, techniques
and drug formulations are available. This modality
in anaesthesiology,
critical care and pain practice to deliver drugs like

is increasingly being used

antibiotics, dexmedetomidine, lidocaine, morphine
and fentanyl.''? This journal has published
many manuscripts about using these drugs in the
perioperative period for quoted beneficial effects.**!

in dedicated drug delivery
systems and drug molecules intended for delivery
via nebulisation have been reported for respiratory
diseases, but have yet to be documented in anaesthesia
and perioperative practice.® The drugs used are

The advancements

primarily intended for intravenous use, and the same
are being utilised for nebulisation. The concern that
must be addressed is the occupational hazard of this
usage. Nebulisation is performed in hospital wards,
preoperative holding areas, operating rooms and
critical care units. The aerosolised molecules are
released into the atmosphere, exposing other patients
and healthcare workers. Since many of these drugs are
quite potent, long-term exposure of healthcare workers
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to them poses health-related hazards, and therefore, it
needs to be studied further.

Similarly, the aerosolised route has been used for a long
time for administering antibiotics.[**'*! More and more
antibiotics have been added to this armamentarium
in recent years because of their beneficial effects.
This risks exposing other patients and healthcare
workers to aerosolised antibiotic molecules. This may
have serious consequences on healthcare workers
due to the development of antibiotic resistance in
them, as they may repeatedly receive subtherapeutic/
minuscule doses. A systematic review reported a
striking need for standardised procedures to prepare
non-commercial solutions for inhaled antibiotics.!'"!
The authors concluded that there needs to be more
information on the tolerability and biochemical safety
of non-commercial dilutions of inhaled antibiotics
used to treat bronchiectasis. They emphasised that
when the antibiotics meant for the intravenous route
were used via the inhalation route, the dilutions
employed were outside the range of tolerability.

In recent years, many advancements have been made in
formulation design, inhalation devices, aerosol delivery
devices and particle sizes of the drugs for better delivery
and optimal action.'”” However, more is needed to
prevent environmental exposure to the drug molecules.
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Certain areas have already been recognised for
their concern about aerosol exposure to healthcare
workers. Administering chemotherapeutic drugs
using the technique of pressurised intraperitoneal
aerosol chemotherapy (PIPAC) is being practised for
cancer patients."® The exposure of healthcare workers
to chemotherapeutic drugs is well identified, and
techniques like PIPAC follow protocols for preventing
exposure of healthcare workers to the drugs.
Concerns have been raised in the clinical practice
of dentistry with regard to aerosol transmission of
infectious agents. Interventions reducing exposure
to aerosolised microbes in dentistry have been
emphasised.?"! Aerosol exposure was again noted in
the recent coronavirus disease 2019 pandemic.

There is a need for future research and technological
advancements for producing better drug molecules
intended for nebulisation in anaesthesia practice
and to find their impact on healthcare workers and
as environmental hazards. Hence, more research is
required for the effective usage of local anaesthetics,
opioids, dexmedetomidine molecules etc., for
aerosolisation. There is a need to consider preventing
the environmental pollution by exhaled drug
particulates. There is an utter need for protocols as
well whenever the drug is being used via the inhalation
route, especially for drugs having the potential to
cause an adverse impact on healthcare workers.

ORCID
Rakesh Garg: https://orcid.org/0000-0001-5842-8024

REFERENCES

1. Abrams DJ, Couey P, Dixit N, Sagi V, Hagar W, Vichinsky E.
Effect of inhaled cannabis for pain in adults with sickle cell
disease. JAMA Netw Open 20200;3:¢2010874. doi: 10.1001/
jamanetworkopen.2020.10874:10.1001/jamanetworkopen.
2020.10874.

2. Kumar A, Sinha C, Singh K, Anant M, Kumar A, Kumari P.
Comparative evaluation of nebulised dexmedetomidine
vs fentanyl for the treatment of post-dural puncture
headache (PDPH) in parturients after caesarean section under
spinal anaesthesia: A randomised controlled study. Indian J
Anaesth 2024;68:159-64.

3. Grover N, Taneja R, Rashid Y, Shrivastava N. Nebulised
fentanyl, dexmedetomidine and magnesium sulphate for
attenuation of haemodynamic response to laryngoscopy
and tracheal intubation: A doubleblinded, randomised
comparative study. Indian J Anaesth 2023;67:730-5.

4, Kumar NR, Jonnavithula N, Padhy S, Sanapala V, Vasram
Naik V. Evaluation of nebulised dexmedetomidine in blunting
haemodynamic response to intubation: A prospective
randomised study. Indian ] Anaesth 2020;64:874-9.

5.  Shereef KM, Chaitali B, Swapnadeep S, Gauri M. Role of
nebulised dexmedetomidine, midazolam or ketamine as
premedication in preschool children undergoing general

316

anaesthesia-A prospective, double-blind, randomised study.
Indian ] Anaesth 2022;66:S200-6.

6. Thomas D, Chacko L, Raphael PO. Dexmedetomidine nebulisation
attenuates post-operative sore throat in patients undergoing
thyroidectomy: A randomised, double-blind, comparative study
with nebulised ketamine. Indian ] Anaesth 2020;64:863-8.

7. Singh AP, Jena SS, Meena RK, Tewari M, Rastogi V. Nebulised
fentanyl for postoperative pain relief, a prospective
double-blind controlled randomised clinical trial. Indian J
Anaesth 2013;57:583-6.

8. Nabil E Gharib AA, Gadelrab NA, Osman HM. Preoperative
lignocaine nebulisation for attenuation of the pressor response
of laryngoscopy and tracheal intubation in patients with
severe preeclampsia undergoing caesarean section delivery:
A randomised doubleblind controlled trial. Indian ] Anaesth
2023;67:515-22.

9. Sriramka B, Awal S, Mallik D, Narayan J]. Nebulised
dexmedetomidine for patient’s comfort and satisfaction during
diagnostic upper gastrointestinal endoscopy: A doubleblind
randomised controlled study. Indian ] Anaesth 2023;67:825-7.

10. Ahuja V, Mitra S, Sarna R. Nebulized ketamine decreases
incidence and severity of post-operativpe sore throat. Indian
] Anaesth 2015;59:37-42.

11. Dubey M, Pathak S, Ahmed F. Topicalisation of airway for
awake fibreoptic intubation: Walking on thin ice. Indian J
Anaesth 2018;62:625-7.

12. Sancheti AG, Swami SS, Konnur SL, Amin N. A comparative
study between local dexmedetomidine and intravenous
dexmedetomidine during awake fiberoptic nasotracheal
intubation. Anesth Essays Res 2022;16:407-11.

13. Dissanayake S, Mundin G, Woodward J, Lomax M, Dalvi P.
Pharmacokinetic and pharmacodynamic comparison of
fluticasone propionate/formoterol fumarate administered via a
pressurized metered-dose inhaler and a novel breath-actuated
inhaler in healthy volunteers. ] Aerosol Med Pulm Drug Deliv
2023;36:65-75.

14. Riveiro V, Ana C, Romina A, Luis V. Advances in inhaled
antibiotics for management of respiratory tract infections. Cur
Opin Pulm Med 2023;29:160-7.

15.  Smith S, Rowbotham NJ. Inhaled anti-pseudomonal antibiotics
for long-term therapy in cystic fibrosis. Cochrane Database Syst
Rev 2022;11:CD001021. doi: 10.1002/14651858.CD001021.pub4.

16. Vélez-Diaz-Pallarés M, Montero-Llorente B, Parro-Martin MA,
Martinez-Barros H, Carro LM, Royo RN, et al. Safety and
tolerability ofinhaled antibioticsin patients withbronchiectasis.
Pulm Pharmacol Ther 2022;72:102110. doi: 10.1016/j.pupt.
2022.102110.

17. Chandel A, Goal Ak, Ghosh G, Rath G. Recent advances
in aerosolised drug delivery. Biomed Pharmacother
2019;112:108601. doi: 10.1016/j.biopha. 2019.108601.

18. Pocard M, So JBY, Huchon C, Robella M, Chavatte-Palmer P,
Eveno C, et al. PIPAC nebulizer: How to test the new devices in
the market, expert recommendations. J Visc Surg 2023;160:52-4.

19. Koletsi D, Belibasakis GN, Eliades T. Interventions to reduce
aerosolized microbes in dental practice: A systematic review
with network meta-analysis of randomized controlled trials.
J Dent Res 2020;99:1228-8.

20. Tellier R, Li Y, Cowling BJ, Tang JW. Recognition of aerosol
transmission of infectious agents: A commentary. BMC Infect
Dis 2019;19:101.

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

How to cite this article: Garg R. Nebulised/aerosolised drugs in
anaesthesiology, critical care and pain practice—benefit with a
professional hazard! Indian J Anaesth 2024;68:315-6.

Indian Journal of Anaesthesia | Volume 68 | Issue 4 | April 2024

Page no. 10


https://orcid.org/0000-0001-5842-8024

